Calcium/calmodulin-dependent protein kinase IIalpha in optic axons moves with slow axonal transport and undergoes posttranslational modification.
In neurons, the mRNA for calcium/calmodulin-dependent protein kinase II alpha (CKIIalpha) is known to be targeted to dendrites-where the enzyme is synthesized and supports postsynaptic functions. We are interested in knowing how neuronal proteins enter axons from the nerve cell body, and the mechanism for protein transport to terminals. Because CKIIalpha immunofluorescence can be demonstrated in over 80% of retinal ganglion cells, we asked whether this regulatory protein is being transported into optic axons. Using Sprague-Dawley rats, [(35)S] methionine was injected into the vitreous humor of the eye. Four days later, the optic nerves, tracts, lateral geniculate ganglia, and superior colliculi were removed and processed for 2D-PAGE and Western blotting. Radiolabeled CKIIalpha appears to move with slow component b (SCb) of axonal transport, as is the case in rodent sciatic motor neurons. In addition, the radiolabeled CKIIalpha isoform that enters the optic nerve is found to be 4 kDa heavier (in SDS-PAGE molecular mass) than the isoform in the optic tract, superior colliculus, and lateral geniculate nucleus. This reduction is likely the result of dephosphorylation, which is a mechanism used to regulate the enzyme's activity.